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© Movable core guidewire. 



® A movable core guidewire for use in guiding a 
catheter to an internal body location includes an 
elongate, flexible helical coil (2) having a lumen (18) 
extending longitudinally therethrough for receiving a 
movable core wire (4). The movable core wire has a 
flexible polymeric element (6) extending from the 
distal end which facilitates smooth movement of the 
movable core wire within the lumen of the helical 



coil. The use of this polymeric element provides a 
movable core guidewire. that has a better feel for the 
physician when the movable core is slid longitudi- 
nally through the lumen of the helical coil and by 
reducing the force necessary to push or pull the 
core wire through the lumen of the helical coil and 
also reduces the risk of the core wire striking 
through the helical coil. 
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FIELD OF THE INVENTION 

This invention relates to guidewires used with 
catheters, for example, to guide and place a cath- 
eter in a blood vessel. 

BAGKGROUND OF THE INVENTION 

This invention relates to guidewires commonly 
used in the placement of catheters at various loca- 
tions in a patient's body, such as in the cardiovas- 
cular system, e.g., balloon catheters and angiog- 
raphic catheters. Such catheters may be too flexi- 
ble to be advanced unsupported through the pa- 
tient's vasculature and require a guidewire to sup- 
port and guide the catheter into place. 

Typically, a guidewire first is manipulated 
through the patient's vasculature to a desired loca- 
tion. The catheter, which has a lumen adapted to 
receive the guidewire, then is advanced over Jhe 
guidewire to follow it to the desired location. One 
very common guidewire construction has an elon- 
gate, flexible helical coil having a proximal end and 
a distal end, the latter being inserted into the 
patient. An internal core wire typically extends 
through the coil, the proximal end of the core wire 
being attached to the proximal end of the coil. The 
internal core wire may be tapered at its distal end 
or may not extend fully to the distal end of the 
helical coil thus providing a segment of increased 
flexibility at the distal end of the guidewire. The 
more flexible distal segment is advantageous in 
that it is less likely to cause trauma to a blood 
vessel. Guidewires also commonly have a safety 
wire which extend within the coil from the proximal 
to the distal end. The safety wire prevents detach- 
ment of a segment of the coil, should such a 
segment break off within the body. In some 
guidewires used for cardiovascular purposes, the 
distal portion of the helical coil is J-shaped to 
provide improved steerability of the guidewire into 
various branches of a blood vessel. 

This invention in particular relates to a class of 
guidewires having an inner core wire that is mov- 
able longitudinally within the lumen of the helical 
coil. The movable core wire permits variability in 
the flexibility of the distal end of the guidewire. The 
core wire can be drawn proximally to provide in- 
creased flexibility in the distal end or can be ad- 
vanced towards the distal end of the helical coil to 
increase the stiffness at the distal end. Variable 
flexibility enables the guidewire to be used in situ- 
ations where it is important to be able to vary the 
tip configuration from a soft, flexible atraumatic 
configuration and a stiffer, more easily pushed con- 
figuration. 

Movable core guidewires having a helical coil 
with a J-shaped distal portion are sometimes used 



for cardiovascular applications. The movable core 
is advantageous over the fixed core for the J- 
shaped guidewires because the size of the curve 
on the distal portion can be adjusted by moving the 

5 core wire distally (to straighten out the J) or moving 
the core wire proximally (to reform the J). The 
ability to control the shape of the J-tip increases 
the facility by which the guidewire can be manipu- 
lated to select a desired blood vessel at branch 

10 points. 

It is very important, for patient safety, that the 
distal tip of the movable core does not strike 
through the side of the guidewire through a pair of 
adjacent turns of the helical coil. The risk of such 

75 "strike through" is somewhat greater when the 
distal portion of the guidewire is disposed in a 
more sharply curved or tortuous blood vessel or 
body lumen. Additionally, when the guidewire is 
advanced into such difficult vasculature, it in- 

20 creases the frictional forces developed between the 
movable core and the inner surface of the helical 
coil thus making it more difficult to move the mov- 
able core wire through the helical coil and also 
reducing the physician's sensitivity to the feel of 

25 the movable core. It is among the general objects 
of the invention to provide an improved movable 
core guidewire which avoids the foregoing difficul- 
ties. 

30 SUMMARY OF THE INVENTION 

The movable core guidewire of the present 
invention includes an elongate, flexible helical coil 
having a lumen extending longitudinally thereth- 

35 rough for receiving a movable core wire. The mov- 
able core wire has a flexible polymeric element 
extending from the distal end of the movable core 
wire which facilitates smooth movement of the 
movable core wire within the lumen of the helical 

40 coil and also reduces the risk of the core wire 
striking through the helical coil. The polymeric ele- 
ment is made of a lubricious polymer such as 
polytetrafluoroethylene or tetrafluoroethylene which 
reduces the force necessary to push or pull the 

45 core wire through the lumen of the helical coil. The 
use of this polymeric element provides a movable 
core guidewire that has a better, more sensitive 
feel for the physician when the movable core is slid 
longitudinally through the lumen of the helical coil 

50 particularly when the distal end of the guide is in 
tortuous vasculature. 

Accordingly, it is an object of the present in- 
vention to provide an improved movable core 
guidewire for guiding a catheter within a body 

55 blood vessel. 

It is another object of the invention is to pro- 
vide a movable core guidewire which provides a 
better feel for the physician when moving the core 
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wire. 

Another object of the invention is to provide a 
movable core guidewire having an inner core which 
can be^ advanced through the lumen of a helical 
coil with reduced friction. 

Another object of the invention is to provide a 
movable core guidewire which reduces the risk of 
the core wire striking through the helical coil outer 
casing. 

Yet another object of the invention is to provide 
a movable core guidewire which is relatively uni- 
form with regard to variability of the feel from one 
guidewire to the next. 

DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects and advan- 
tages of the invention will be appreciated more 
fully from the following further description thereof 
with reference to the accompanying drawings 
wherein: 

FIG. 1 is an enlarged sectional, fragmented il- 
lustration of the movable core guidewire of the 
present invention; 

FIG. 2 is an enlarged fragmented illustration of 
the distal region of one embodiment of the mov- 
able core wire of the guidewire having a poly- 
meric element attached to and extending distally 
from the distal end of the core wire; 
FIGS. 3A through 3C are enlarged diagrammatic 
illustrations showing the manner in which the 
movable core wire can be manipulated to vary 
the degree of curvature at the distal end of a 
guidewire having a J-tip; 
FIG. 4 depicts a mechanisms in which the tip 
element may prevent the core wire from pro- 
truding through the helical coil; and 
FIG. 5 illustrates another manner in which the tip 
element may function. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

FIG. 1, illustrates the guidewire which may be 
considered as having a proximal end (to the right in 
FIG. 1) and a distal end (to the left in FIG. 1). The 
guidewire includes an elongate, flexible, helical coil 
which may be of any outer diameter, it being noted 
that the most common diameters for such 
guidewires are 0.035" or 0.038". The guidewire 
necessarily will be longer than the catheter with 
which it is intended to be used so that it may be 
manipulated from its proximal end while the distal 
end projects beyond the distal end of the catheter. 
Guidewires incorporating the present invention may 
be made in a wide variety of lengths corresponding 
to the lengths of the catheters with which they are 
intended to be used. By way of example only, the 
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length of the guidewire may be between 100-175 
cm. The proximal end of the helical coil is open, as 
indicated at 3, several of the most proximal turns of 
the helical coil 2 being joined together, as by 

5 soldering or resistance welding. Th distal end of 
the coil is closed, as by a tip weld or soldered end 
indicated at 12. The tip weld 12 is hemispherical 
and smooth to further facilitate smooth movement 
of the guidewire within the body and reduce poten- 

10 tial trauma to the body caused by the insertion of 
the guidewire. A movable core wire 4 is slidably 
received within the lumen of the helical coil 2. The 
movable core wire 4 has a polymeric element 6 on 
its distal end 8. The guidewire also preferably 

75 includes a slender safety wire 10 extending longitu- 
dinally through the coil. The safety wire 10 is 
attached to the proximal end of the coil at the joint 
and at the tip joint 12 distal end of the helical coil 
2. The safety wire 10 may be coated with a lubri- 

20 cious material, such as Teflon 
(polytetrafluoroethylene and tetrafluoroethylene). 

The helical coil 2 can be wound from round or 
other cross-section (preferably round) stainless 
steel wire 0.007" diameter. The helical coil prefer- 

25 ably is coated with a lubricious polymer such as 
Teflon to facilitate smooth movement of the 
guidewire within the lumen of the catheter with 
which it is to be used as well as within the lumen 
of the blood vessel or other body organ. The 

30 coating preferably is applied to the helical coil after 
the wire is already wound so that only the outer 
surface of the wire which is going to the inner 
surface of the catheter lumen or body organ. The 
outside diameter of the helical coil 2 will vary 

35 depending upon the inside diameter of the catheter 
to which it is going to guide. The size of the 
catheter is selected depending upon factors such 
as the size and location of the organ or blood 
vessel which is going to be catheterized. 

40 The movable core wire 4 is slidably received 

within the lumen of the helical coil 2. The core wire 
4 preferably is formed from stainless steel and 
preferably is coated with a lubricious polymer to 
aid in the smooth movement of the movable core 

45 wire 4 within the lumen of the helical coil 2. Exam- 
ples of such polymers include poly- 
tetrafluoroethylene and tetrafluoroethylene, e.g. 
Teflon. The coating is quite thin, of the order of 
0.0002" thickness and may be defined by applica- 

50 tion of a thin primer coat of Teflon, omitting the 
usually thicker second enamel coating of the Teflon 
coating process. The movable core wire 4 can be 
coated over its entire length from the proximal to 
the distal end or it can be coated over a portion of 

55 its length. A distal segment of the core wire may 
be uncoated, in the region where the core wire is 
ground down to a taper, as described more fully 
below. Additionally, the proximal end of the core 
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wire also may remain uncoated to facilitate attach- 
ment of a handle. The portion of the length of the 
movable core wire 4 that is coated with the poly- 
mer should be that which is necessary or sufficient 
to provide smooth movement of the core wire with- 
in the lumen of the helical coil 2. The distal-most 
segment of the tapered region will be covered by a 
lubricious polymeric material extending over a 
length of about 1 to 3 cm. The diameter of the 
movable core wire 4 varies depending upon the 
inside diameter of the helical coil 2. For example, 
for a 0.035" or 0.038" guidewire formed from 
0.007" diameter wire, the guidewire will have an 
inner lumen diameter of 0.021" or 0.024", the mov- 
able core wire preferably has a diameter of 0.016" 
or 0.018". It should be understood, however, that 
these dimensions are illustrative only and that they 
may be modified, particularly if other materials are 
used for any of the helical coil, movable core wire 
or safety wire. 

The proximal end 16 of the core wire 4 prefer- 
ably has a handle 12 which can be formed from 
the same material as the helical coil or can be 
formed from a plastic. 

The distal portion 8 of the core wire 4 may be 
tapered. The taper may be a step taper or a 
gradual continuous taper. The tapered portion pref- 
erably extends over a distance of about 4 cm but 
may be between 1 to 3 cm. In the step taper, the 
diameter of the distal portion 8 of the core wire is 
reduced in progressive distinct increments alternat- 
ing short tapered segments with somewhat longer 
continuous diameter barrel segments. In the con- 
tinuous taper configuration, the taper is continuous 
over the distal portion 8. By way of example, the 
core wire may taper down to a diameter at its distal 
tip of the order of 0.010". 

In accordance with the invention and as shown 
in FIG. 2, a flexible, elongate polymeric element 6 
is attached to and extends distally from the distal 
end 8 of the movable core wire 4. The polymeric 
element 6 can be applied to the core wire 4 using 
conventional manufacturing technologies such as 
shrink tubing, injection molding, or dipping. Prefer- 
ably, the polymeric element 6 is formed from a 
length of shrinkable tubing and applied to the core 
wire 4 by using shrink tubing techniques. The 
polymeric element 6 can be hollow or solid and 
also can be open-ended or close-ended. The pre- 
ferred polymeric element 6 is hollow and open- 
ended which provides a greater flexibility than a 
solid polymeric element 6. The polymer for ele- 
ment 6 should be based on such factors as its 
flexibility, degree of lubricity and the ease of apply- 
ing the polymer onto the core wire 4. Examples of 
lubricious polymers which can be used in this 
invention include polytetrafluoroethylene or 
tetrafluoroethylene, e.g. Teflon. 



The polymeric element 6 preferably is formed 
from a tubular sleeve of heat shrinkable polymeric 
material selected so that it may be placed over the 
distal end of the core wire and then heat shrunk 

5 tightly about the core wire with a distal segment of 
the sleeve defining the flexible tip segment 7 that 
extends distally beyond the distal tip of the core 
wire. The tip segment 7 is of cylindrical shape and 
preferably narrows down to a smaller diameter than 

10 the portion of the sleeve 6 that is mounted on the 
distal tip of the core wire. For example, in a core 
wire in which the distal tip 9 of the core wire is 
0.010" in diameter, the diameter of the portion of 
the sleeve that is disposed on the core wire may 

75 be of the order of 0.016". The distal tip element 
preferably necks down (indicated at 11) to a small- 
er diameter, preferably of the order of an inner 
diameter of 0.008" and an outer diameter of about 
0.014". The tip extension may be of the order of 

20 0.5 mm to about 1 mm (0.020" to about 0.040"). 
The wall thickness of the sleeve is about 0.003". 
Although the specific starting tube from which the 
foregoing configuration is made may vary, depend- 
ing on the specific material used, we have found 

25 that a heat shrinkable Teflon tube having an inner 
diameter of about 0.020" and a wall thickness of 
about 0.003" results in satisfactory tip element. It 
may be noted that the necking down to a slightly 
smaller diameter of the tip extension tends to result 

30 in a weaker cross-section for the tip extension 7 
and facilitates its bending in a manner contem- 
plated by the present invention. 

The polymeric element 6 facilitates smooth 
movement of the movable core wire 4 within the 

35 lumen of the helical coil 2 and also prevents the 
movable core wire 4 from striking through the coils 
of the wound helical coil 2 into the body lumen 
such as a blood vessel. Such protrusion of the 
movable core wire 4 could cause considerable 

40 trauma to a blood vessel. The polymeric element 6 
prevents protrusion of the core wire 4 through the 
helical coil 2 by bending or folding as shown in 
FIGS. 1 and 4 or collapsing in somewhat of an 
accordian-like fashion as shown in FIG. 5. In the 

45 mode of operation suggested in FIG. 4, the tip 
extension 7 of the polymeric element 6 bends 
toward the inside of the lumen of the coil 2 and 
thereby continually directs the distal end 8 of the 
movable core wire through the lumen. Should the 

50 tip extension of the polymeric element 6 become 
caught on a turn of the helical coil, the highly 
flexible nature of the tip extension 7 will cause it to 
collapse, as suggested somewhat diagrammatically 
in FIG. 5. The collapsed tip portion 7 will assume 

55 somewhat enlarged dimensions such that it cannot 
pass through a pair of adjacent turns of the helical 
coil and will tend to be deflected back into the 
lumen of the coil. 
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The polymeric element 6 also facilitates 
smooth movement of the core wire particularly in 
the distal region of the guidewire. It is the distal 
region of the guidewire that likely will encounter 
sharply curved or tortuous body lumens and will 
present maximum resistance to movement of the 
movable core. By forming the polymeric element 
from a lubricious material, as well as by coating a 
segment of the core wire proximally of the poly- 
meric element 6 with a lubricious material, the 
frictional forces developed between the core wire 
and the coil will be reduced, even when the distal 
portion of the coil is in a sharply curved or tortuous 
configuration. 

Smooth movement of the core wire 4 within the 
lumen of the helical coil 2 also is important when 
the distal portion of the helical coil 2 is J-shaped as 
shown by FIGS. 3A-3C, These figures show the 
sequential mechanism of pushing the movable core 
wire 4 into the helical coil 2 towards the distal end 
of the helical coil 2 for purposes of straightening 
out the J-shaped distal portion (FIG. 3A) and pull- 
ing the movable core wire 4 towards the proximal 
end to reform the J-shaped distal portion (FIGS. 3B 
and 3C). When the movable core wire 4 ap- 
proaches the J-shaped portion 18 of the helical coil 
2 and begins to straighten out the J-shaped por- 
tion, it requires less force to push a core wire 4 
having a polymer element 6 on the tip than the 
same coated core wire 4 without the polymer ele- 
ment 6. 

Thus, it will be appreciated that the invention 
provides improved movable core type of guidewire 
in which the frictional drag developed between the 
movable core and the guidewire lumen are re- 
duced, even in sharply curved and tortuous con- 
figurations and also where the risk of the tip of a 
movable core wire striking through the helical coil 
is reduced. Moreover, the foregoing advantages 
and objects are achieved with a very simple con- 
struction, with the device being relatively easy and 
inexpensive to fabricate. 

It should be understood, however, that the fore- 
going description of the invention is intended mere- 
ly to be illustrative thereof and other embodiments, 
modifications and equivalents may be apparent to 
those skilled in the art without departing from its 
spirit. Having thus described the invention what I 
desire to claim and secure by Letters Patent is: 

Claims 

1. A movable core guidewire for guiding a cath- 
eter to a selected site within the body, com- 
prising: 

an elongate, flexible helical coil having a 
proximal and distal end, said helical coil having 
a lumen extending longitudinally therethrough 



from the proximal to the distal end for slidably 
receiving a movable core wire: and 

a movable core wire having a proximal and 
distal end and a polymeric lement including a 
5 flexible extension tip extending from the distal 

end of the core wire. 

2. A movable core guidewire as claimed in claim 

1 further comprising a safety wire extending 
70 longitudinally from the proximal to the distal 

end. 

3. A movable core guidewire as claimed in claim 

2 further comprising a tip joint at the distal end 
75 of the helical coil. 

4. A movable core guidewire as claimed in claim 
2 wherein the movable core wire is coated with 
a lubricious polymer. 

20 

5. A movable core guidewire as claimed in claim 
2 wherein the movable core wire is coated with 
a lubricious polymer over a major portion of its 
length. 

25 

6. A movable core guidewire as claimed in claims 
1 or 2 wherein the flexible polymer. tip exten- 
sion extends distally up to three millimeters 
beyond the distal tip of the movable core wire. 

30 

7. A movable core guidewire as defined in claims 

1 or 2 wherein the flexible polymeric extension 
extends distally about 1 mm beyond the distal 
tip of the movable core wire. 

35 

8. A movable core guidewire as claimed in claim 

2 wherein the polymeric element is made of a 
polymer selected from the group consisting of 
a polytetrafluoroethylene or tetrafluoroethylene. 

40 

9. A movable core guidewire as claimed in claims 
1 or 2 wherein the polymeric tip extension is a 
hollow tubular member. 

45 10. A movable core guidewire as claimed in claims 

1 or 2 wherein the polymeric tip extension is a 
solid member. 

11. A movable core guidewire as claimed in claims 
50 2 or 9 wherein the polymeric extension is 

open-ended. 

12. A movable core guidewire as claimed in claims 

2 or 10 wherein the end of the polymeric 
55 extension is close-ended. 

13. A movable core guidewire as claimed in claims 
1 or 2 wherein the distal portion of the mov- 
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able core wire is tapered. 

14. A movable core guidewire as claimed in claim 
13 wherein the outside diameter of the poly- 
meric extension narrows from the distal tip of 
the core wire to the distal tip of the extension. 

15. A movable core guidewire for guiding a cath- 
eter to a selected site within the body compris- 
ing: 

an elongate flexible helical coil having a 
proximal end and a distal end, the helical coil 
having a lumen extending longitudinally there- 
through from the proximal to the distal end for 
slidably receiving a movable core wire; 

a movable core wire having a proximal end 
and a distal end and being slidably received in 
the lumen of the helical coil, a distal portion of 
the core wire being tapered and terminating in 
a distal tip smaller in diameter than the more 
proximal portions of the core wire; 

an elongate flexible tubular element 
formed from a flexible polymeric material 
mounted on the distal end of the tapered por- 
tion and having a tip extension extending dis- 
tally beyond the distal tip of the core wire, the 
tip extension being dimensioned with respect 
to the core wire and helical coil such that when 
the tip extension engages the inner surface of 
the helical coil, the extension will deform in a 
manner that resists the tip of the core wire 
from protruding between a pair of adjacent 
coils. 



18. A guidewire as defined in any of claims 1-5, 15 
or 16 further comprising: 

the helical coil having a straight tip at Its 
distal end. 

5 

19. A guidewire as defined in claim 17 further 
comprising the polymeric element including a 
proximal portion that extends over and covers 
a distal portion of the distal end of the core 

10 wire. 

20. A guidewire as defined in claim 18 further 
comprising the polymeric element including a 
proximal portion that extends over end covers 

is a distal portion of the distal end of the core 

wire. 

21. A movable core guidewire as defined in claim 
9 wherein the polymeric element comprises a 

20 tube heat shrunk onto the distal end of the 

core wire, the tubular tip extension comprising 
the distal tip of the heat shrunk tube. 

22. A movable core guidewire as defined in claim 
25 1 1 wherein the polymeric element comprises a 

tube heat shrunk onto the distal tip of the core 
wire. 

23. A movable core guidewire as defined in claim 
30 21 wherein the tip extension is necked down to 

a smaller outer diameter than the portion of the 
polymeric element that is disposed on the dis- 
tal tip of the core wire. 



16. A guidewire as defined in claim 15 wherein the 
helical coil, guidewire and polymeric tip ele- 
ment are dimensioned to be in the following 
proportions: 

said helical coil being formed from wire 
approximately 0.007" in diameter and being 
wound into a coil having an outer diameter of 
about 0.035" to about 0.038"; 

the core wire being formed from stainless 
steel and having a diameter along most of its 
length of approximately 0.016" to 0.018" and 
tapering, at its distal tip to a diameter of the 
order of 0.010"; 

the sleeve being between about 1 cm to 3 
cm long and having a wall thickness of the 
order of 0.003", the distal tip of the extension 
being narrowed to about 0.008" in diameter, 
the length of the tip extension being between 
about 0.5 mm to about 2 mm. 



35 24. A movable core guidewire as defined in claim 
22 wherein the tip extension is necked down to 
a smaller outer diameter than the portion of the 
polymeric element that is disposed on the dis- 
tal tip of the core wire. 

40 

25. In a method for guiding a catheter to a se- 
lected site in the body, the improvement com- 
prising: 

advancing the catheter over a guidewire as 
45 claimed in claims 1, 2 15 or 16. 



50 



17. A guidewire as defined in any of claims 1-5, 15 55 
or 16 further comprising: 

the helical coil having a preformed curved 
tip at its distal end. 
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Fig. 2B 



Fig. 3 A 
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